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NODULAR VASCULITIS: IMMUNOIFLUORESCENT STUDY
7S GAMMA-GLOBULIN AND COMPLEMENT (file-GLoBuLIN) IN LESIONS OF
NODULAR VASCULITIS *
S. G. STRINGA, M.D.,t C. BIANCHI, M.D.t AND S. B. ZINGALE, M.D.
The possibility that nodular vasculitis
(N.Y.) (1) may be the result of an immuno-
logic reaction has been indirectly suggested by
a series of chnical (2), histological (3, 4, 5),
serological (4, 6) and therapeutic findings (4,
6). However, there is at yet no conclusive evi-
dence of the immune nature of the disease.
The immunofluorescent technic has made
it possible to demonstrate the presence of
gamma-globulin and complement at the tissue
level in several immunological diseases (7, 8, 9,
10).
Hence, it was thought that the immuno-
fluorescent technic might provide a valuable
tool for the study of nodular vasculitis.
In this work evidence is presented which in-
dicates that in the vascular lesions of N.Y.
there is a simultaneous deposit of gamma-
globulin and a component of the complement
system (Beta ic-globulin). These findings give
further support to the hypothesis that an im-
munological pathogenia is related to the dis-
ease.
MATERIALS AND METHODS
Eight patients with typical clinical and histo-
logical manifestations of N.Y. were included in
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this study. The tissues were obtained by punch
biopsy performed on a characteristic nodule in
each case. Specimens of normal skin served as con-
trol material.
The tissue sample was divided into two suitable
size blocks; one of them was frozen in dry ice and
immediately cut at —20° C. at a thickness of about
5 microns. After formalin-fixation, the remaining
block was stained with hematoxylin and eosin, and
P.A.S.
Immunofluorescent studies were performed on
the frozen sections either without fixation or after
acetone fixation (5 minutes at room temperature).
In some instances, 10% buffer-formalin (pH 72)
fixation for 2 minutes was also used. These sec-
tions were studied by the direct immunofluores-
cent technic with the antisera to be described be-
low.
As control for the immunofluorescent staining
methods, the following procedures were performed
in every case: microscopic observation of the sec-
tion without any treatment (spontaneous fluores-
cence) and incubation of the sections with un-
labelled antiserum followed by staining with la-
belled antiserum (blocking technic). In addition,
staining with human anti-albumin and rat anti-
gamma-globulin conjugated with fluorescein iso-
thiocyanate was carried out in all cases as further
control of specificity.
Antisera: Anti-plc-globulin: This antiserum was
obtained by immunizing rabbits with pure plc-
globulin prepared as described by Miiller-Eber-
hard (11). One preparation of rabbit anti-plc-
globulin was a generous gift of Dr. Charles L.
Christian (Presbyterian Hospital, New York,
N.Y.). This antiserum revealed a faint contami-
nant of 78 gamma-globulin on immunoelectro-
phoresis. After absorption with purified 7S gamma-
globulin this antiserum gave only one arc with the
characteristic shape and location of the plc-glob-
ulin when tested with normal fresh serum and the
typical plc-pla arc when aged serum was used
(Fig. 1).
Anti-78-gamma-globulin: This antiserum was
prepared by immunizing rabbits with pure 78-
gamma-globulin. The protein was prepared from
normal human serum by column chromatography
on D.E.A.E.-cellulose as described by Yaerman
et al. (12).
Anti-198-gamma-globulin: This antiserum was
prepared by injection of rabbits with 198 gamma-
globulin obtained from the serum of a patient
with Waldestrom's macroglobulinemia. The pro-
tein was isolated by repeated precipitation with
distilled water and further purification on a col-
umn of Sephadex G-200.
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Fio. 1: Immunoelectrophoretic analysis of the
anti-beta le globulin serum. In both wells: fresh
normal human serum. Upper trough: anti-whole
human serum. Middle trough: anti-Ble-globulin.
It can be seen that the anti-Bic-globulin serum
reveals only this protein.
Anti-albumin: This antiserum was also prepared
in rabbits by inj ection of purified human albumin
commercially obtained from Cutter Quimica Ar-
gentina.
Anti-rot gommo-globulin: The preparation of
this antiserum has been described previously (6).
Preporotion of conjugated antisera: All the rab-
bit sara were precipitated once with 15 per cent
sodium sulfate. After dialysis against buffered sa-
line pH: 7.2, the globuhns were conjugated with
fluorescein isothiocyanate as described by Marshall
et al. (13). The globulins were freeded of excess
fluorescein by filtration through Sephadex C-25.
Before use, all antisera ware controlled by im-
munoelectrophoresis, and absorbed with guinea pig
liver powder and sometimes conveniently diluted
in order to remove all the non-specific fluorescence.
Optical system: This has been described in de-
tail in previous publications (14).
RESULTS
Hamatoxylin and aosin and PA .5 .-stained
sections revealed typical lesions of N.Y. in
every ease (Figs. 2 and 3). The histopatholog-
ical diagnosis was made following the generally
accepted criteria described by Duperrat and
Monfort (3).
When N.Y. lesions ware stained with anti-
file-globulin a bright fluorescence was found
mainly on the fibrinoid necrosis sites of the
vessels and on damaged perivascular tissues.
Staining with anti-7S-gamma-globulin paral-
leled the pattern observed with the anti-file-
globulin conjugate (Figs. 4 and 5). It should
be pointed out that when the skin samples
ware obtained from recently developed lesions
the staining with anti-file-globulin and anti-
7S-gamma-globulin revealed a very bright
fluorescence.
The fluorescence was completely inhibited
when the blocking technic was used. None of
the eases demonstrated an obviously positive
result when the tissues sections were stained
with the anti-l9S conjugate.
No specific fluorescence was observed after
parallel sections were treated with anti-human
albumin and anti-rat gamma-globulin.
Normal skin did not stain with either anti-
file-globulin or with anti-75-gamma-globulin
conjugates. However, some increase of the
yellowish autofluoresee*ee of stratum corneum,
elastic fibers and other normal autofluorescent
structures was observed when the sections
were treated with the fluorescain labelled an—
tisara.
DISCUSSION
The pathoganesis of N.Y. has not been
clearly established. Several authors have sug-
gested that the development of this disease is
related to some type of immuno-allergic dis-
order. This interpretation is supported by the
following evidence: histopathologieal changes
of the type usually seen in well characterized
allergic reactions (3, 11), hypersensitivity to
certain drugs and bacteria (2, 4) and high
titers of antistreptolisin (6). The favorable
response to eortieosteroid therapy (3) adds fur-
ther support to the allergic hypothesis. How-
ever, none of the foregoing findings can be
FIG. 2. Hematoxylin-eosin stained section of one of the eases is shown at low magnifi-
cation. X 23.
.
.Fm. 3. High power view of the vascular and perivaseular fibrinoid necrosis zone and the
non-specific inflammatory infiltrate. >< 90.
Fia. 4. Subcutaneous vessel showing bright fluorescence after incubation with anti-plc-
globulin conjugated with fluoreseein isothioeyanate. Obj. lOX ocular 12.5X extension tubes,
Exacts body.
Fza. 5. Hypodermic vessels showing bright fluorescence after incubation with fluorescein
labelled anti-75-gamma-globuhn. The brightness of the upper right corner is an artefact.Obj. lOX ocular l2.5X extension tubes, Exacts body.
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accepted as definite evidence in favor of an
immune pathogenesis.
Notwithstanding its limitations, the immuno-
fluorescent method has made it possible to ob-
tain more precise evidence favoring the hy-
pothesis that immune reactions are involved
in the pathogenesis of a complex group of dis-
eases. Thus, it has been established that the
demonstration of tissue hound gamma-globulin
and/or serum complement components pro-
vides one of the most important evidences of
immunological phenomena in the lesions of
certain diseases (7). A number of investiga-
tions have revealed the usefulness of this ap-
proach to the study of systemic lupus ery-
thematosus (7, 10), periarteritis nodosa (9),
amyloidosis (7, 9), experimental serum sickness
(10), nephrotoxic nephritis (8) and other
diseases in which an immunological response
seems to be closely related to their pathogene-
sis (9).
Using this approach we have demonstrated
the simultaneous occurrence of 75-gamma-
globulin and beta-ic-globulin in the vascular
and perivaseular lesions that characterize N.y.
Since a review of the work of Lachmann et ol.
(7) on the in vitro conditions of fixation of
beta ic-globulin has revealed that this globulin,
when observed in an untreated tissue section
represents in vivo complement fixation, it can
be strongly suggested that N.y. lesions are the
result of, or at least closely related to, an im-
mune mechanism.
That the deposit of 7S-gamma-globulin and
beta ic-globulin at the level of the lesions does
not represent a non-specific phenomenon is
shown by the results obtained in the control
experiments. Thus, no positive reactions were
found when normal skin was tested with the
same antisera; the fluorescence could be
clearly blocked by the previous treatment of
the section with unlabelled antisera, and no
albumin could be demonstrated by an immuno-
fluorescent procedure similar to the one used
with the other antisera. In addition, the anti-
sera used were highly specific as revealed by the
immunodifussion studies described above.
In summary, even in view of the careful
evaluation that requires the demonstration of
7S-gamma-globulin and beta-ic-globulin at
the tissue level as critically discussed by Laeh-
mann et ol. (7) our observations strongly sug-
gest a direct relationship between an abnormal
immune reaction and the pathogenesis of the
lesions observed in nodular vaseulitis.
SUMMARY
The immunofluoreseent technic was used to
determine the presence of 7S-gamma-globulin
and C'(/31e-globulin) in the skin lesions of nod-
ular vaseulitis.
By the use of specific antisera it was pos-
sible to demonstrate that 7S-gamma-globulin
and file-globulin are present at the sites of
fibrinoid necrosis of the small and medium ves-
sels and on damaged perivaseular tissues.
Notwithstanding the limitations of the im-
munofluoreseent method, our findings strongly
suggest a direct relationship between an ab-
normal immune reaction and the pathogenesis
of the nodular vaseulitis.
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